. Scatter plots of zonal and monthly mean mixing ratio values of CH4 and N2O for ULAQ-CCM (red) and GEOSCCM (blue) simulations, in the layer 1-100 hPa and averaged over [2004] [2005] [2006] [2007] [2008] [2009] [2010] . The panels refer to latitude bands (a) and (d) 60S-90S and 60N-90N, (b) and (e) 30S-60S and 30N-60N, and (c) and (f) 30S-30N. Model values are evaluated with CH4 and N2O data from HALOE for CH4 (average 1991-2005) and SMR-Odin for N2O (average 2001-2005) (Urban et al. (2009)) . Model data are averaged over 1991 -2005 for CH4 and 2001 -2005 for N2O. The existence of mixing barriers at the edge of the tropical pipe allows the distinction between tropics (panels (c) and (f)) and mid-latitude (panels (b) and (e)). In polar regions (panels (a) and (d)), models display a more compact correlation compared with observed data due to sparse coverage of the HALOE satellites data, as shown by Grooss and Russell III (2005) . Table S1 . a) Pearson correlation coefficient with associated confidence interval calculated using the Fischer transform inverse, for observations and model data presented in Fig. S1 (2004-2010) . b) as in a) but for the data presented in Fig. S2 (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) Table S2 . Parameters of the linear fit of polar temperatures versus eddy heat fluxes (Austin et al. (2003) and ∆[vρN2O] , where v is the 3D meridional wind component, ρCH4 and ρN2O are the mass concentrations of CH4 and N2O, respectively, and ∆ denotes the G4-RCP4.5 difference. As in Fig. S5 , this helps clarifying that changing SSTs are the main driver for decreased lower stratospheric horizontal mass fluxes, which in turn produce less export of CH4 and N2O from the tropical pipe towards mid-high latitudes. 
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